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^-i^: 1/E 



^ISI 1 xt± 2 <D*ii n J: -o T# e> tL#* > m^m s tciB«<^ ^ v^^* ^ ®o 

^ (ii) ttrie (i) <^m^S£^Ji^i3v^T. ii®X{*«M<^^^*^'^^^ ^^^^^^^^^^ 

[If 1 0 1 ^ . 
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^-v : 1/ 



v-S**^^n-^y^-$tL, -ewse^J<^*irai4^^»«fu 7T5';-39-«*^=5:^ti.;5.tx 

dtTmlfS ( Humi CO 1 a) Sfi^-^-fe^V^ -^^^OV^Tli^S^B*^ 

ttfTt':.-Vm;»i. CBH LEG V (^i^^^ ^ f ^«Vt ^ r ' \ 
4 NCE5*if*-\ hV^T-JV^M-efi. CBH I. CBH I I . E G I I > E 

E5 (#tt=xm3M) . RCEi mw^xuAfm . f ^Je ji (#^^m5#M) 

:^T-^<Dm^^T^m\ir^mt\.Xii. O t z e n. D. E. .ispl,- 
y ( Humi co l a insolent) S5^C e 1 4 5 (^^JT^^^m^JJ^ 

ft. C e 1 4 5 t «I^ttO«:V. 7 r 5 U - 4 5 ir^^ ^ ^ > K ^ ^ - -fe k J±it 
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2/ 



[0 0 0 51 

mm:^m. 1 1 mm^m^ 9 1 / 1 ? 2 4 3 ^ ^ > 

m^Xm2] SPt<ZrW^9 8/0 3 6 6 7■^/^°>7^^;' h 

[#i^=:3tM3] H^^P^o 1/9 0 3 7 ^ 
l#tt=:icm4l Hi^<&ii^o 0/2 4 8 7 b 

[#W=S:m5] #1^2 0 0 3 - 4 0 4 0 2 O-^0Jffl« 

He n r i s s a t B., Bairoch A. Updat 
ing the sequence-based classification 
of glycosyl hydrolases. Biochem. J. 31 
6:6 9 5 - 6 9 6 (1 9 9 6) u • ^ • 

mWffXM. 2lDaniel E. Otzen, Lars Christia 
nsen, Martin Schulein. A comparative s 
tudy of the unfolding of the endogluca 
nase Cel45 from Humicola insolens in d 
enaturant and surfactant. Protein Sci. 
8:1878-1887 (199 9) 

■fe'{±#tcRR5e$ tL^ - t li'S: < , tfijx.tf 7 r 5 U - 4 5 tc«i-^:i^>' K ^J' * fe**^» 
[0 0 10] 
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^->^: 3/ 



(4) mm (1) (2) <D:fjmz2:oxnhivn^. m o) i^ie«<^^^''^^« 

(6) mm (3) ~ (5) (D\^^irfLi!—<^iizmm.(D^y^'^^M^^-^^ir^^V5i^u:t 
' (ii) mm ii) <D^mmmzi5^.^x. imx^mwm<D-^m^'^^^ wmxiimw 

(8) mm (6) X (7) <7)v>-ftL;6— otCffi«05}fU^^' V:^^K=l:-&A.-e'5::2>^ l§m 

(10) m^^^. mmxit^^^mx^^. mm o) kzmm.<Dm^mmo 

(11) 753-7J^. h i; 3-r;v-rmirSi-;2,^><^-e&s, -irBB (1 0) k 

(1 2) -753-9 . ^^^vv-'^Axtiv v^T-^v-^ • ii';7--e^>^> itfpB ( 

(13) mm (9) ~ (1 2) <?5V>-rtt;5>-ot'|Bm<75aim«r^^i'^Ife> ^^'^ 
^^«lCj:-oT#^tt^#^ifflia^b<{±^<^^«^'&^^^t2 (3) ~ (5) J^v^TtL*^ 

(1 4) tuffi (1 3) izmm<^mity^^x^M^titz^y^^^no 

[Hljg «r * * Oft a<^?^^l 

7 5 'J - 4 5 tcMi->S>-feJt^^--b'l ^B^lB-r^C:^ 'b^^) 

r7T5';-4 5j fc{±. Henr i s s a t B. ^^^-^^^JJ^^ 
^fc^K (C a r b o h y d r a t e activating e n z y m e ) O^SiJ^ 
(Hy d r o p h o b i c cluster analysis) ^wJ:07 
t5 U-4 5 t':9'^$tt/;*><^'SrV>^ (Henrissat B. , Bairoch 
A Updating the sequence-based classific 
a'tion of glycosyl hydrolases. Biochem. J 
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4/ 



. 316:695-696 (199 6). )o 
[0 0 13] 

-fe'm=^^^^*. -r:5:t»t>^>K-l. 4-/3-^^;V*^--^ (E C 3 2 . ^. 4 
10 0 1 4] 

;Vi^;V-<>'-lr>';^;v*>'m TLASJ i: B&fdl- ^ - ^ ^ ) *^lt^-fc 

10 0 1 51 

x> K^;v:^-j--^f (EGU) Mi^ , , , u 

i^^mz-m^^ ^T. #.11 TEGUJ ^^-^Zl^^l^v. 

*S^?^i:L-C 557;V5}^'^ ^-'l^^-'^a-^ (H e r c u 1 e s T±$d) ^rf^Z^^cJ. 
5%h=^^;|>J:^tC. 0. imo l/L h (pHl 0. 0)t^^^U/Co^^ 
(0«-}#?S5tnl ^4 CCtrl 0^f.1^i6Sn?aU -^^-^*^5°'-.if 
a:<«*i^L. 4 0'C-e3 0^F^^)S^-fr/io C:<^RlS?^5r. 4 0 t:M^LT*5V.fcRM 
Jtem (^ammRE 1 0 0) T'ffiS^riiJ^Lfco fSSSSIS^iSV 

(^Mmm) ^rffiv^. 8 0 0 p p m t * ;& i: ^ ^^V'J^ 

[0 0 16] 

m M j^ #:gii:i^:feT -e o > K ^' ^ :^ - -tf ^'i^- <^ <^ _ 

[0 0 171 

<b5-lt$rt/c«^*>6^^15t#-r;i>^i:'b-e^^o ^-bti. 7 r 5 'J - 4 5 

<53i:76-'-e^-2.o ^fc««fcLT{i. -^Jxtf^^n-^m (f^Uli^. ■yXzi-'y-^yv 
VVT.) . (fHxt^s Tricho derma v i r i d e) . ^ 7 

M]>»AM ( S t a D h V 1 o t. r i c hum) ^ iJ' 7 n h U ^ A ^3 

n^^yA (Staphvlotrichum coccosporum) ) . ^'^^^ 
•;/7&AJS 5 ';:J-=i-;':*A --i^-^^^^A (My r i o c o c c urn _Ul-§. 

Sfi*<^-b;v^-lfa:L-C{i. CBH KEG V. N C E 2 N C E 4 N C E 5 

K EG I I I^^if**, ^^^''°^'^^^^**^"^'^^~'^^^T?^IS:^^;i 
S T C E 3 'fc if;^*. 5 U :r 3 .y * AJSa5^0-fe;V9 -b- i: Lr JiMT E 1 ^ 
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^^mmt LTti, m^kt^) ^/-f^m (Rh i z opu s) m^^^^ ' T 

U-fe-- (Rh i zopus o r V z a e) ) . (Mu cor) (15!lx-{f. A 

. Hj-_->^-^D^7-*X ( Mu c o r circin fil loides) ) V r ^ •=i 
■r^^^m ( Phvr.omvces ) (^Jx.ti\ 7 7 -7^ -b:^ ♦ ( P h y c 

omvces jLi_t_en_s.) ) i tT&^'-C'i A^Wt-^^ 'J 

^/fk-t^}^-m^(DRCE I. RCE I I>RCE 111^^='-^;^^"^^^ 
^.n^r;^ffi*<7)MCE I. MCE I I t 7 r r^-^ ^ -ir;^ • P C E 

l7&-'*;i> (HP^^&M^O 0/2 4 8 7 9^/>°>'7 V7 h) o 
10 0 18] _ , 

)Vir^ym^mit^fi. }:£u^)i^^<ymt^j:<^fzi><D^MMir;h. z<D}£u^')Vi^ < y 

r 0 t'-^hX-^}£'oV}Vir^ymiti)^'SSmX'^&o J__n v i v o j3V^-Ctj:^IAN^% 
^^ytfzii^)V^^ymi,^^j:^^')^^^^^^'^^9:^^ itfei^I^fi^^-S ^ ffl 

TT'-y-M y Lfzmf^.^ y^^i^m^^ - Kb/i*°^J ^ ^ ^^^^^^'^^^^VLti i 

},ziiy)hLUV)V^^ymi\:^>^'^i'n-i}mn^fi^ i_n v l t r o^-^^''^ST?£f 

2~^^'li<^T5ym>^'^'b^'9> '^J£if2~4 0^. »f L<1±2~3 01@. f^^f]t 
<(i2~20l®. ;^(blC0tL<{i2~l 0^. #tC§ftL<t±2~5l@>^$M^2^» 

tL<{i2~4fflOT5^@^ie^J«M^*^-cv^^^><^t?*-&o ^ci-ev^^T^^^ia^ 

7 7 5 U - 4 5 t;iJRi- ^ -fe 7 - -b* CO N*^1i! . }£u^)V^^ymXii^^^)^^ ^ 

m-t^^tio^x^&o ^o)t^. ^mi^i^t)^MW^TizHmLfz\^^T^ym^^'-y 
9!I^fflv^i^^^B:< ^ m^ity) ^^r)^-^ • tr^jT'SJfeoc bhi^cbh2. 7^=1-7 
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6/ 



oT ^) J; v^o 
[0 0 2 2] 

10 0 2 3] ^ 
[0 0 2 61 

[0 0 2 7] ^ ^ ^, . 
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: 7/ 



P> o 

[0 0 3 01 

^fiT^VZfit^ ^Kt: n - F-r^ ^^^^^ m>^^. m^mmp^x^^u 
^mnx^^o 

miiE#2 004-3123108 
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^->^ : 8/ 



V^Vyr >^^^it{5^ ( t r p I . t r p C) . LmV& 
n^i/^^^^^itiS^ (1 e u 2) . Ii7.f-i?>ii^^slfe^^ (h 1 s 3) , ^ffl-f^ 

aD) . T;V^^->^^^A<5^ (argB) . ^ '^^^^^^^^^^^ j ^ /-i^ ^^iC 



eel)! ^N^^-lf^^S (Han.s_e_njU_a) . ti^TM (PJ_ch_i_a.) l^S-t^l^ 

S 75^-9. ^>'VV>>^. .^-^^T'T ( Humi co a . .t^ 

rmoidea). h i; n • i^' U r^. b i; rrf-^V^ • V-^r >f ( T r i c h o d e 

T ~rnr,aibr.rh i a t u m) . X^7^nhi;^A • T^^;v 

f;v A^^'- 7>^^;V^;V>^ • 7^-V>A . ( F u s a r 
Turn v^.no rum ) . Xt±T ^ '^^ ^ ' ^^^-^ V ^ ^ ^ < A c r e m o 
eel luloTyticus) ^^^T^^^^l' 

mgE#2 004-3123108 
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9/ 



yy^h-y.. -^jvh-;^. y^Y~y^. -fe;vn-;^. -fenii:t->^ 
v-^A. -^^^-y^M.. V>m> ^mXii'e<^'(111<^'f ^-^*^^■^^- 

mfi^3SK> if 

xm^^hMo -r^j:t>tb. m^imiumM. m't-^m. 3t*f, '^«> 

[0 0 4 7] 

[0 0 4 9] 
[0 0 5 0] 

■^^^frwi^Ha^i^^'-pEGDO l-e?^K^^$tL/c:*cl^BJMl 0 9^ (FER 

M BP-5973ti. m±^Wi.mAMmmsf^^m^m<i^m'^^^^^ i (ib) 
mmmm^jif^tmf^^'^ii^xmi^mm^m (*-rtfe:=r305-8566 b:^@^ 

tfisE#2 004-3123108 
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^-v?: 10/ 



P- 5 9 7 3 CFERM P - 1 5 7 2 9] t?*'2.o 

Wa^^ ^ - PMKD 0 1 X^^n^m^flfz±M J M 1 0 9:j* (F E R 

P- 5 9 7 4 [FERM P- 1 5 7 3 0] "C^^o 

J' ' ' kU B 1 -M 2 X RT'r.®^m^ tLf.:^mW J M 1 0 9 ^ (F E RM 

m*Xl|^$=^K^^I^XmMW^F;f (^-C«. : X 3 0 5 - 8 5 6 6 S^^f 

«9^ (1 9 9 7^) 0 

LT. i^J^tiV^X 5 F p C B 1 -M2 XR^rtU^^^X b a I t^r^ 

limf'l\^m-<^^-<Dm^tfj:^d^y^^~y -Ayv^y^^ mn2 o o- 
iS^FERM f ^- 5 9??f mL^^^^KmMm^^^^m^^m^^m^^^ 

FERM BP- 5 9 7 7 [FERM P - 1 5 7 3 6] "C^^o 

iMr±l.^m^^5'^-(^^i^i:'5ri9 d ^ b V ^'r'^V-^ • ev-T MC 3 0 0 - 1^ 
(FERM BP- 6 0 4 7) \U igt^Am«»^^W^B^?W^^tJ«ft^ > ^ 

RM BP- 6 0 4 7 [FERM P - 1 5 8 4 2 ] ■e*l)o 

y^X^ KdUCI 1 8-STCEe x-e5^H^m$tL/c:^M«DH5 a (FERM 
p - 1 9 6 0 2) ©^frSIc^ AmmSt^^^W^B'f^m^^t?^!^ -fe > ^ - (J^^ • 
=r3 0 5 -8 5 6 6 0«m*o < {^mm 1 Tg 1 1 **^6)i:i.¥m5 

P-1 9 6 0 2-e*>;2.o (Sa. KpUC l l 8-STCEe x(^«^, *>J:i^JfA 

0 0 3 - 4 0 4 0 2 0-^M*^#fi?^-^* - i:;&^'pTtE-C'*^o -OB a mH I ^^tf i 

[0 0 5 6] 
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#02 0 0 3-4 0 9 6 9 2 v : 11/ 

o 

A r U n - 9 . ^ >< V ffl N i^^mm * ;v ^ - ^^^-^ ^^-^xxm 

iiZ^iUcil 8BN*S^I^SftU @BH|S-* PUC 

T , oDcM*.i«-f- *l- 5 3-9 ■ -f >y V>;^ MN2 0 0- 1* (FERM 

«WWm»S-CM t.-C«v>*: p U C 1 1 8 B S N t U ^"511^=^^,1^ 

MNC-02': 5' -GAGCGCCAGAACTGTGGATCCACTTGGTG 

AGCAATG— 3' (IS^J^^e) ^^^AOi-r-z-TTT 
MNC-03 : 5' -TCCGCCGTTCTGAGCGGATCCAGGCGTTT 

GGCGCG-3' (ie^J#-f-7) 

nO-li^&-fenif:i-7^n7-€it^^ (NCE3) <D P C Rllf>t=S: B^H 

:^^5V^-^_MKA-0 5^J:O'-MKA-0 6^ffiv^. ^ ^ a « / n ^ 

N 2 0 0- 1* (PERM BP- 5 9 7 7) da^y^ADNA (H^<&§B^ 9 8 / 0 3 

MKA-05^: 5' -GCCGCCCAGCAGGCGGGATCCCTCACCAC 

CGAGAGG-3' (@a^J#-i-8) ^ . ^ ^ a m a r a a T T T A 

MKA-06 : 5' -TGATCGTCGAGTCAGGGATCCAGAATTTA 

CAGGCAC-3' (IB^J#-^ 9 ) 
A2n^~ \ \ 1. tnvyfn A'- - — T'j-yV^ (A s p e r g i I 1 u 

1 1 o r, o F T et. al., Mol. Gem. Genet. 

199 37-45' ' 1 9 8 5) ^fflv.T#rjBS5 9 - 1 7 5 8 8 9j^^t'|a 

SS^^^^-^ffl^^^PMKDGl (FERM ^ P " 5 9 7 4 ) ^«^L^o 
iipMKD01J±.NCE2 it<5^^^^ ^ > .n" N5^^ i 1 0 ^ P 

4 5 Km-r -fe ;v ^ -fe*o N*^ 5 T ^ y ^^^^^'#ip-r * i ^ t ^ o 

[0 0 6 21 
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^--j : 12/ 



BaniHI BandHI 



-GAGCGCCAGAACTGTG^rCCCTC ^TGCCTGTAAgc.£^atccagg-3' ^^^^^^^ 

GluArgGlnAsnCysGlySerLeu CysLeu mmm^ 

[0 0 6 3] 

(2) 5c^M-b;V7--fe*^m^^^-P J DO 

xmmmm^m'S:mxv. ^mmx-:^^^^ kpM2 i-m-Ai^sr^g^f^o 

p^5S-BtL: 5' -GGTCAAACAAGTCTGTGCGGATCCTGGG 
ACAAGATGGCCAAGTTCTTCCTTAC-3' (ie>?lJ«^ 1 2) 

i O p M 2 \ - m - A 1 ^ tm^* Hin. d I I I ib> J: tFB^H I T^^^^^^^ 
[0 0 6 61 

BamHI Bani HI 

5'-tgc.S£a.tcctgggacaagATGGCC -CCjUI ii^ii^i\gc.£S „ 

Me t Al a P r oPhe WMm^ 



mmm aV ^^mn c e 4 ^ ^ - is ^ y^-N«#inSN c e 4 mm^ ^^~-<Dm 

^ikSNCE4|&m*^^-^tT. «^A1 (2) ^^f^2ff^PJ^«.^^^^ 

N c E 4 mm^ommmm^^^^^ l^l^Knt ! *S k r^m r f 4 - c 
4Bi>^:b-^-etff=fi-7 5 3-7 • ^yyi^yy^ mn2 o o- i^s^^-j^^^dna^^m 

SpaRi5vl:^^tL;5.*^0. 9kbpOPCR^^^BamHI-CM<kL/.^O^P 
^L/Co itL*|W|#OSll^#^-ef^^bL-C:fo'V>^cp JDOlt^^U PN2EX-N4 

NCE4-nI : 5- -ggggggatcctgggacaagatgcgttcc 

TCCCCTCTC-3' (iS^J#-t 1 5) ^ ^ ^ ^ , n r r ^ r ^ r 

NCE4-Ce: 5' - G G G G G G AT C C C T G C G T T T AC A G G C A C T G 

ATGG-3' (I£^iJ#-^16) 

0?1?ERM BP-?9 7 4) tC, N C E 4 it<5^c^^^£f.'>^^^;Wi£fJ||^(-f 
^>'.^"^Sm«i^^^^U pEGDOl (FERM BP- 5 9 7 3) ^«^b^o 

E 4 - c (^m*^^*-cMa7 ^='-^-^^^^^^^^^^^?N2oo-i D 

N A ^mmiz PGR «r=ff #e>tt*$tjO. 8kbp<^PCRM «r B_am H I Tr^-ft: b 

aiSE#2 004-3123108 
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^--J : 13/ 



GD 0 1 ^Ir^HU^o 

nJe4-SI: 5' -CCGGTGTTGGCCGGATCCGCTGATGGCA 
Ncir-c's?*t'-TAAGGCCCTCAAGGATCCCTGCGTCTAC 
A G - 3 ' (15^Jl=-t 1 8 ) 

MN 2 0 0 - 1^=^ S^ilfe (3 . 0%^^^vn-^ 2. 0 

%mm::^^^ 0 o. o 3%m^b*;vv^A. o. 0 3%W7^ 

lltT^Ke: 8) , 3 7t:-e2 4B#P^^«U it>L>^^iC J: ^ EiRU 0 

/L^'fkJt/^Wv't/A. 1 Ommo l/LVV:^mm. pH7. 5)-e^#U S^SUT 

100;. ia,yuY^y:^YmmmznL. lO^. I^ODNA (pEGDOlXiipN 
2E.X-N4) mWL^Un^^ 7Xi^T-e5^fW:ftfet.. 4 0 0 ;. lOPEGr^^^ z^t 
i;^f-V>^Vn-;v4 0 0 0. 1 0 mm o 1 /Li^<k*;VV>i; A, lOmmol/'Lh 

u>^i^m. PH7. 5) ^M^. ^K2o^m7mrx^mmLfzo m±0^ekS^Lf>:^n 

pH6. 8) liYMGlfc«?cfc t^>lcML. 3 7 -C-C 5 0 TO^U. ^« b^Ln a 

( 3 )^ iilL*05cMN C E 4 i5 i 0^'N«#SnMN C E 4 G U^^^^^C 
#^tL^c5i^K^m#*iI^<ZrMm9 8/0 3 6 6 ^ ^^"^ V:t 

<D^m±mimfz. ^'^^«-t^*sDs-PAGE^2'r:«^^J^^i^?l^Ht 0 

-To S3(ipH 1 0<^>EGU?S'l4^ 1 0 0 t L. ^^-g^^X'TF L/co 
[0 0 7 31 
[*3l 







EGU 


(%) 








L AS^Jn 




pN2EX-N4 
p EGD 0 1 


10 0 

10 0 


2 7. 1 
5 5.6 



tStt<?5i^ii'^^^'ii'^'5:^^o/co LAS»!E<^EGUfSteSribici-^i:. N*^#iinMNCE 

4ti5^^MNCE4<^2. im'Dxammir^^tif^mmLfzo cK^t^^^^-^ • ^ 
>- V w > ^ MN 2 0 0 - mo E Gvmm±j^nmmi^<D^ 4 s J j^.^ - n 
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( 4 ) 5c^MN C E 4 i: 0='N5|e^#WN C E 4 ^f^^J ^i,? ^ w ^ P 

ltIIfif^K^m#:<^^«±® ^ S D S - P A G E L. JJ^^* J ^, ^^31 1 
VDFE (5V*"Tt±mimmob i 1 on-PSQ) tC«^6^i^^^b/.o -^^^^ 
3 kD a<75NCE4 0>'N'V K=£r^«9mL/io C^^^r■::^^7-^ ^v-^J^^-fl- 

il^l^ p N 2 E X - N 4 r^nnmm^hn h fttz^mm^ c e 4 b^^^^ 9 

8/0 3 6 6 i^^^yyi^^y > ^::fB«$^^/::7 5 • ^ yvvyT. mn 2 0 0 - 1 

19 <7) N T 5 ^ miB^O =^ ^ N C E 4 * S ^ i: "b 1 >fc o o 

10 0 7 7] 
[^41 



^^NCE4 



ADGKSTR (gH?lJ#^l 9) 
pQNCGSADGKSTR (ia^J##2 0) 



t.2. 7kb<^S^Iif>^^:/^^^KpUC119ir^n-WbLJc^^^^^^^ 

ui3taXBc-Xho=^W':(x^9:^^FpCBl-H4^^i:^^^^2^^J^i 

A,,^:i-.j-^^>;^t±t4) ^fflv^T^^^^XU -e-tL^tL;6^^-/9^5 KPCB1H4 
-l9iIi;^pCBlSl-17'^S^LfCo y^^5KpCBlH4- 9^^ 

Tt»XbaT^-fb^> Xho I-r-gg^6^t::tmbU #?>tL^^l. 2 k b (7)»fit'S:a 
p CB 1 -M*«IIL/wo 

CBn-S?u: 5' -GATACATGATGCGCAGGCCTTAGTCGAC 

TAGAATGC-3' (iS^J#-i-2l) ^^^^o^ArrTT 
CBc-Xho: 5* -GATCCTCAAGCTTTTGCTCGAGTACCTT 

ACAAGCAC-3' (@a^J#-^2 2) 
[0 0 8 0] 
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1-P s t^r=--)i^^'t. M^-^-^'^^^-^^-^^^^^^ 

CB?-lmSph: 5' -GGAGGGTGCATGCCGACTGAGCCCGG 

GCAGTAGCC-3' (ie^j##23) ^ ^ ^ . ^ a r r V (IB 

CBl-Bam: 5' - G C C G G G A G A G G A T C C A G T G G A G G - 3 CSS 

cfl-pl t : 5' -GCTCGAGTACCTTACTGCAGGCACTGAG 

A G - 3 ' imym-^ 2 5 ) 

o ^opuci 1 8-sBN^H i nd 1 1 1 i3 i 0^ s^i u mommm 

[0 0 8 3] 

5--ctaililctaii!LtgcgcatcAiai^^^ 

MetTyrGlnLysLeuAlaLeuIleSerAlaPheLeuAlaThr 12?®^) 

Smal Sfihl PstI Hindlll 

5-C^GGCn0^aia3^^ieCADC - - <:AGrOQSnG^AAggtactcsascaa.aa£c^ 

AlaAigAlaGlnSerAlaCysThr GlnCysLeuGln '»y 

2 ' N*^^#JDM S T C E 11^^-^ ^ ;2if ^SS1S£^ ' ^^^^ " 
10 0 8 51 

^ikSf ? C E ^ ^ - h L-C. «MB i 0 # ^ J y . F p C B 1 

rFl-TCET22 l(Dm.^^t>'t-Xt. yy:^^ Y pVCl IS-STCh-ex^i-fi 
S^EcoRVi3i^~E^T2 2I-CMLfc*,c^^P|L/.o 

STCEl-TNERV: G G G G AT AT C G C G C AT C A T G C G T T C C T C 

CCCCGTCCTC (@e^iJ#-^ 30) ^^Ao-rrrrAP 
STCE1-TCET22 I : G G G A T G C AT T T A A A G G C A C T G C G A G 

TACCAGTC (lfim-i-3 1) 

N^^#ttiMs T c E 1 ^-tLx. nmmB uzxy)nhixfz^y^^^'p 

mfE#2 004-3123108 
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^-v? : 16/ 



CB1-M2ti. STCEl mii:=¥-<7)mmm^<0 n ^^m^y ^r^;vSS^J ^^v^/c^^^ > 

S p h ^ i S T C E 1 - T C E T 2 2 I ^9 > P U C 1 1 8 

TPT? e X (FERM P- 1 9 6 0 2) P C R =Srfflv>-Ci#iliS -l^^tL^*^! 

_S^Ii5J:y^P^I-eM^bb-Ci3V./cpCBl-M2t^^L. pCB-St s=lr# 

GGGGCATGCGATGGCAAGTCGACCCG 



[0 0 8 8] 
STCEl -TmNS p h 
CTAC (ie^!l#-^3 2) 



(2)Trichoderma viride strai n2W<Dijm 

eVf- MC 3 0 0- 1=^ (FERM B P - 6 0 4 7 ) <7) 1 0« C F 

U/m 1 U V*T 2 3 0 c -^Sl Iff ''kST ^Sf S^t 

*^>^i& (0. 2%V>m2.]c«l^U2^. 0. 4«^^^ 

0. 0 3%m^. 0. 0 3%^m-^^^^'y^^77Kmm. ^-Jl^"",^^^^'^^! 

A 0 5%^;^^-^. 2. 5%«5e, 0. 0 l%hV-^^V^'^> (Smg^m^ 

1 5 - 7 ;v :r o ^ n ^ > m i^i n b i <^ * ^ o 

( 3 S4a s T c E 1 j: rfi^^mmm STCEl , „ ^ 

S£MJB2 (1) t^J:>)#ibtt7tpCB-S t ei3J:y-pCB-S t s<7)bU=i-r;u-7 
r a i n2=^li^^-a>^'J^7 • ^ 7 p n r o s D o r a c r a s s a ; ffl?^ 

- \ t f nttt r m a t i Hr^T^v' J U 
%-r Y^}ar)^^■^ - s t r a i n 2«. 5 Om l (1%^ 

pH7. 0) ) 7&*^a$tt/c2 0 0inl<^=:^7^;^3tC«L. 2 8'CT2 0j:^JU 
i5lmg/ml-9-M^UT-H2 0T (^<k^X«ttS4) *#tr 0 . 5mol/Lv- 



If^ntZt^^^^^ vi^M^^ ^'L^^mr.xy)mui.. sutcm«t-^^ 

lOoIl^ynVy^AhMMt^^U 10;.10DNA (pCB-St e^l^P 

( 0° ^4ik*<^5c^.S S T C E 1 i3 i y^N^^MM S T C E 1 O E G U fS&Oifc^ 
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#^tt/c^s^m^*si^^§a^9 8/1 1 2 3 9^2r'"^.V^ ^ rvT 

^-To ^6l±pH 1 0(^EGUm* 1 0 0 tL> -?-(^W^5-^-e75 l-^-^o 
[0 0 9 2] 
1*6 1 



EGU 



^^STCEl pCB-Ste 100 14. 5 
N>^#j!ni^STCE 1 pCB-Sts 10 0 2 5.9 



h^W:. LAS»E<7)EGUiStt^ibS-r^fc> N*l^#MSTCEU±^r.| 
s t r a i n2i^<DEG\jmmmm^fi^£^^^i^-^^^^ ittib<^E GUtS14I±^A? 

( b) x^ms T c E 1 is i tKN*^^#inM s T c E 1 oN*^T 5 ^ mmm<Dmm 
mmMim^i^^^m±m ^ o . o 5 m o i / l > u ( p h s . 0 ) > 1 m o 1 

oc mv-nm Km-m^^^^ sbvoo. 0 smo i/l (phs. o) 

. imo l/L^m^bU'^A-efm^fiK^'^^Jfe^^^o ^tyJSBV^O. 0 5mol 

/Lhu>^^m (pH8. 0) . 0. 5mo I /Lmmt v ^ ^ ^-^^mv. ^ly^ 

L (cut 5 0 0 0, ^U^i^TttSl) ^ XXT^ )^ V y y - I 5 (cut 5 0 0 0. 
5U*°TttM) -eiftML, 0. imo l/LV>m-^> V-t^i. (pH5. 8). Imol 

i^L PD-10 (Tvi/^A/NM^^'f J^>;^tt«t) -C'lSi^U. 0. 05mol/Lh 

u^km(pH7. 5) mmtL. uv-^q (6mi ^•^'^^^^^'^^^1^+^ n 

(pH5. 0) ^tSi:U 'Jy-;^S (6ml. "^"^-^ ^ ^^^'1 '^''^m f 1 
6 0mm T*ii?A!K^:^--9-^^>;.M) O^^V^iitC^U ^g-M^d-fi^ 4 5 0 0 

^nx>fVv-i5'^>'-^-Mode 1 4 9 2 (T "/^ ^ K^nM vXr AXttm) l^-^t 

ijJa Sn^^-^A IFO(^NBRC) 3l817^ffi*OSTCEl(^DNA 

SlS^k i ^ N 5feminM S T C E 1 J^nm^m^ hnhKfzSTCEUi 
T^ymmmmmr'%fj:i)^<:>fzo -e-^-e, Pfu pyroglut ama te am 
TnopeptTdase <.^i^9^U^n^) *fflV>T#^N*^*^* U 5 
yM^J^rM^L^c (@B^J#-^4) o ^^^^^^ , 

ffiiE# 2004-3123108 



2 0 0 3-4 0 9 6 9 2 ^-v : 18/E 

[0 0 9 51 



l«7l 











^^SSTCEl 
N5^^^MSTCE 1 




ADGKSTR (SL^IJI 
0 pQSACDGKSTR (IB^JI 


1-^3 3) 
l-f-3 4) 



(6) »ii5e^MSTCE li3J:U=^«mN«#MSTCE K^EGUffittOitic 
mmn B 2 " 'i 5 ) i:: i ^ # tt/^^^M S T C E 1 is J: U^N^^ftUnM S T 

CElOpHl Oif^tipHl OH:^lt^LAS^t)nK(^EGU?S^=SrilJ^U ^<=0®T 

[0 0 9 71 
[^81 





EGU 


(%) 








mSg5c«^STCE 1 


10 0 


16.2 


ltMN7|5Jgf+JniM S T C E 1 


10 0 


3 0.0 



-eo^l.^ LAS «[KoE G \jxs^^it^-r^ t . mmi^^^mm s t c e 1 {±!» 

[0 0 9 9] 



ttJSE# 2004-3123108 



mm 2003-40 9 692 



1/ 



SEQUENCE LISTING 
<110> MEIJI SEIKA KAISHA. LTD. 

<120> The method for modification of detergent tolerant cellulase from which ha 
ving endoglucanase activity 

<130> PM1776 



<160> 34 

<170> Patentin version 3.1 



<210> 1 

<211> 870 

<212> DNA 

<213> Humicola insolens MN200-1 

<220> 

<221> CDS 

<222> (1)..(870) 
<223> 

<220> 

<221> misc_feature 

<222> (1)..(3) 

<223> Pyroglutamic acid 



<220> 

<221> source 

<222> (16) . . (870) 

<223> Humicola insolens MN200-1 



<400> 1 . ^ ^-^^ 

cag aac tgt gga tec get gat ggc aag tec ace cge tac tgg gac tgc 

Gin Asn Cys Gly Ser Ala Asp Gly Lys Ser Thr Arg Tyr Trp Asp Cys 

1 5 10 15 

tgc aag cet teg tgc ggc tgg gee aag aag get ccc gtg aac cag cct 
Cys Lys Pro Ser Cys Gly Trp Ala Lys Lys Ala Pro Val Asn Gin Pro 
20 25 30 

etc ttc tec tgc aac gee aac ttc cag egt etc act gac ttc gac gee 
Val Phe Ser Cys Asn Ala Asn Phe Gin Arg Uu Thr Asp Phe Asp Ala 
35 40 45 

aag tec ggc tgc gag ccg ggc ggt gtc gee tac teg tgc gee gac cag 



48 



96 



144 



192 
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Lys Ser Gly Cys Glu Pro Gly Gly Val Ala Tyr Ser Cys Ala Asp Gin 
50 55 60 

acc cca tgg get gtg aac gac gac ttc gcg ttc ggt ttt get gcc acc 
Thr Pro Trp Ala Val Asn Asp Asp Phe Ala Phe Gly Phe Ala Ala Thr 
65 70 75 80 

tct att gcc ggc age aat gag geg gge tgg tge tgc gee tge tac gag 
Ser lie Ala Gly Ser Asn Glu Ala Gly Trp Cys Cys Ala Cys Tyr Glu 
85 90 

etc acc tte aca tec ggt cct gtt get gge aag aag atg gtc gtc cag 
Leu Thr Phe Thr Ser Gly Pro Val Ala Gly Lys Lys Met Val Val Gin 
100 105 110 

tee ace age act gge ggt gat ett gge age aac cae ttc gat etc aac 
Ser Thr Ser Thr Gly Gly Asp Leu Gly Ser Asn His Phe Asp Leu Asn 
115 120 125 

ate ccc gge gge gge gtc ggc ate ttc gac gga tge act cec cag tte 
He Pro Gly Gly Gly Val Gly He Phe Asp Gly Cys Thr Pro Gin Phe 
130 135 140 

ggc ggt ctg ccc ggc cag cgc tac ggc ggc ate teg tec cge aac gag 
Gly Gly Leu Pro Gly Gin Arg Tyr Gly Gly He Ser Ser Arg Asn Glu 
145 150 155 160 

tgc gat egg ttc ccc gac gee etc aag ccc gge tgc tac tgg cge tte 
Cyl Asp kfg Phe Pro Asp Ala Leu Lys Pro Gly Cys Tyr Trp Arg Phe 
165 170 175 

gac tgg ttc aag aac gcc gac aac ccg age ttc age tte cgt cag gtc 
Asp tS Phe Lys Asn Ala Asp Asn Pro Ser Phe Ser Phe Arg Gin Val 
180 185 190 

caa tgc cca gcc gag etc gtc get cgc acc gga tgc cge cgc aac gac 
Gin Cys Pro Ala Glu Leu Val Ala Arg Thr Gly Cys Arg Arg Asn Asp 
195 200 205 

gac gge aac ttc cct gcc gtc cag ate ccc tee age age acc age tct 
Asp Gly Asn Phe Pro Ala Val Gin He Pro Ser Ser Ser Thr Ser Ser 
210 215 220 

ccg gtc gge cag cct acc agt acc age acc acc tec ace tec acc acc 
Pro Val Gly Gin Pro Thr Ser Hir Ser Thr Thr Ser Thr Ser Thr Thr 
225 230 235 240 



^--J : 2/ 



240 



288 



336 



384 



432 



480 



528 



576 



624 



672 



720 



768 



teg age ccg ccc gtc cag cct acg act ccc age ggc tgc act get gag 
Ser Ser Pro Pro Val Gin Pro Thr Thr Pro Ser Gly Cys Thr Ala Glu 
245 250 255 
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3/ 



agg tgg get eag tge gge ggc aat ggc tgg age ggc tgc acc acc tgc 
Arg Trp Ala Gin Cys Gly Gly Asn Gly Trp Ser Gly Cys Thr Thr Cys 
260 265 270 

gtc get ggc age acc tge aeg aag att aat gac tgg tac cat cag tgc 
Val Ala Gly Ser Thr Cys Thr Lys He Asn Asp Trp Tyr His Gin Cys 
275 280 285 

ctg taa 
Leu 



<210> 2 

<211> 289 

<212> PRT 

<213> Humieola insolens MN200-1 
<220> 

<221> M0D_RES 

<222> (1).. (1) , , . -J \ 

<223> PYRROLIDONE CARBOXYLIC ACID (Pyroglutamie acid ) 



<400> 2 

Gin Asn Cys Gly Ser Ala Asp Gly Lys Ser Thr Arg Tyr Trp Asp Cys 
1 R 10 15 



Cys Lys Pro Ser Cys Gly Trp Ala Lys Lys Ala Pro Val Asn Gin Pro 
20 25 30 



Val Phe Ser Cys Asn Ala Asn Phe Gin Arg Leu Thr Asp Phe Asp Ala 
35 40 45 

Lys Ser Gly Cys Glu Pro Gly Gly Val Ala Tyr Ser Cys Ala Asp Gin 
50 55 60 

Thr Pro Trp Ala Val Asn Asp Asp Phe Ala Phe Gly Phe Ala Ala Thr 
65 70 75 80 

Ser He Ala Gly Ser Asn Glu Ala Gly Trp Cys Cys Ala Cys Tyr Glu 
85 90 95 



816 



864 



870 
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Leu Hir Phe Thr Ser Gly Pro Val Ala Gly Lys Lys Met Val Val Gin 
100 105 110 

Ser Thr Ser Thr Gly Gly Asp Leu Gly Ser Asn His Phe Asp Leu Asn 
115 120 125 

He Pro Gly Gly Gly Val Gly He Phe Asp Gly Cys Thr Pro Gin Phe 
130 135 140 

Gly Gly Leu Pro Gly Gin Arg Tyr Gly Gly He Ser Ser Arg Asn Glu 
145 150 155 

Cys Asp Arg Phe Pro Asp Ala Leu Lys Pro Gly Cys Tyr Trp Arg Phe 
165 170 l''^ 

Asp Trp Phe Lys Asn Ala Asp Asn Pro Ser Phe Ser Phe Arg Gin Val 
180 185 ly" 

Gin Cys Pro Ala Glu Leu Val Ala Arg Thr Gly Cys Arg Arg Asn Asp 
195 200 205 

Asp Gly Asn Phe Pro Ala Val Gin He Pro Ser Ser Ser Thr Ser Ser 
210 215 220 

Pro Val Gly Gin Pro Thr Ser Thr Ser Thr Thr Ser Thr Ser Thr Thr 
225 230 235 ^40 

Ser Ser Pro Pro Val Gin Pro Thr Thr Pro Ser Gly Cys Thr Ala Glu 
245 250 255 

Arg Trp Ala Gin Cys Gly Gly Asn Gly Trp Ser Gly Cys Thr Thr Cys 
260 265 270 



Val Ala Gly Ser Thr Cys Thr Lys He Asn Asp Trp Tyr His Gin Cys 
275 280 285 



LfCU 
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-J 



5/ 



<210> 3 

<211> 897 

<212> DNA 

<213> Staphylotrichum coccosporum IFO 31817 

<220> 

<221> CDS 

<222> (1)..(897) 
<223> 

<220> 

<221> misc_feature 

<222> (1) . . (3) 

<223> Pyroglutamic acid 



<220> 

<221> source 

<222> (13) . . (897) 

<223> Staphylotrichum coccosporum IFO 31817 



<400> 3 



cag teg gca tgc gat ggc aag tec acc cgc tac tgg gac tgc tgc aag 
Gin Ser Ala Cys Asp Gly Lys Ser Thr Arg Tyr Trp Asp Cys Cys Lys 

10 15 



1 5 



cct tog tgc teg tgg cec ggc aag gee teg gtg aae cag cce gtc ttc 
Pro Ser Cys Ser Trp Pro Gly Lys Ala Ser Val Asn Gin Pro Val Phe 
20 25 30 

gee tgc age gee aae ttc cag cgc ate age gac ecc aac gtc aag teg 
Ala Cys Ser Ala Asn Phe Gin Arg He Ser Asp Pro Asn Val Lys Ser 
35 40 45 

gee tgc gac ggc ggc tee gee tac gee tgc gee gac cag ace ceg tgg 
my Cys Asp cfy cly Ser Ala Tyr Ala Cys Ala Asp Gin Tlir Pro Trp 
50 55 60 

gee gtc aac gac aae ttc teg tac ggc ttc gee gee aeg tec ate teg 
Ala Val Asn Asp Asn Phe Ser Tyr Gly Phe Ala Ala Thr Ser He Ser 
65 70 75 80 

ggc ggc aac gag gee teg tgg tgc tgt ggc tgc tac gag ctg ace ttc 
Gly Gly Asn Glu Ala Ser Trp Cys Cys Gly Cys Tyr Glu Uu Thr Phe 
85 90 95 



48 



96 



144 



192 



240 



288 
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acc teg ggc ccc gtc get ggc aag ace atg gtt gtc cag tec acc teg 
Thr Ser Gly Pro Val Ala Gly Lys Thr Met Val Val Gin Ser Thr Ser 
100 105 110 

acc ggc ggc gae etc ggc ace aac cac ttc gac ctg gee atg ccc ggt 
Thr Gly Gly Asp Leu Gly Thr Asn His Phe Asp Leu Ala Met Pro Gly 
115 120 125 

get ggt gtc ggc ate ttc gac ggc tgc teg ccc cag ttc ggc ggc etc 
Gly Gly Val Gly He Phe Asp Gly Cys Ser Pro Gin Phe Gly Gly Leu 
130 135 140 

gee ggc gae cgc tac ggc ggc gtc teg teg cgc age cag tgc gac teg 
Ala Gly Asp Arg Tyr Gly Gly Val Ser Ser Arg Ser Gin Cys Asp Ser 
145 150 155 160 

ttc ccc gee gee etc aag ccc ggc tgc tac tgg cgc ttc gae tgg ttc 
Phe Pro Ala Ala Leu Lys Pro Gly Cys Tyr Trp Arg Phe Asp Trp Phe 
• 165 170 175 

aag aac gee gac aac ecg acc ttc ace ttc cgc cag gtc cag tgc ccg 
Lys Asn Ala Asp Asn Pro Thr Phe Thr Phe Arg Gin Val Gin Cys Pro 
180 185 190 

teg gag etc gtc gee cgc acc ggc tgc cgc cgc aac gac gac ggc aac 
Ser Glu Leu Val Ala Arg Thr Gly Cys Arg Arg Asn Asp Asp Gly Asn 
195 200 205 

ttc ccc gtc ttc acc cet ccc teg ggc ggt cag tec tec teg tct tec 
Phe Pro Val Phe Thr Pro Pro Ser Gly Gly Gin Ser Ser Ser Ser Ser 
210 215 220 

tec tec age age gee aag ccc ace tee ace tec ace teg ace ace tec 
Ser Ser Ser Ser Ala Lys Pro Thr Ser Thr Ser Thr Ser Thr Thr Ser 
225 230 235 240 

acc aag get acc tec ace acc teg acc gee tec age cag ace teg teg 
Thr Lys Ala Thr Ser Thr Thr Ser Thr Ala Ser Ser Gin Thr Ser Ser 
245 250 255 

tec acc ggc ggc ggc tgc gee gee cag cgc tgg gcg cag tgc ggc ggc 
Ser Thr Gly Gly Gly Cys Ala Ala Gin Arg Trp Ala Gin Cys Gly Gly 
260 265 270 

ate ggg ttc teg ggc tgc acc acg tgc gtc age ggc acc ace tgc aac 
He Gly Phe Ser Gly Cys Thr Thr Cys Val Ser Gly Thr Thr Cys Asn 
275 280 285 



: 6/ 



336 



384 



432 



480 



528 



576 



624 



672 



720 



768 



816 



864 



aag cag aac gac tgg tac teg cag tgc ctt taa 
Lys Gin Asn Asp Trp Tyr Ser Gin Cys Leu 



897 
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290 295 



<210> 4 

<211> 298 

<212> PRT 

<213> Staphylotrichum coccosporum IFO 31817 

<220> 

<221> MOD_RES 

<222> (1).. (1) . , . . , X 

<223> PYRROLIDONE CARBOXYLIC ACID (Pyroglutamic acid ) 



<400> 4 

Gin Ser Ala Cys Asp Gly Lys Ser Thr Arg Tyr Trp Asp Cys Cys Lys 
15 10 15 

Pro Ser Cys Ser Trp Pro Gly Lys Ala Ser Val Asn Gin Pro Val Phe 
20 25 30 

Ala Cys Ser Ala Asn Phe Gin Arg He Ser Asp Pro Asn Val Lys Ser 
35 40 45 

Gly Cys Asp Gly Gly Ser Ala Tyr Ala Cys Ala Asp Gin Thr Pro Trp 
50 55 60 

Ala Val Asn Asp Asn Phe Ser Tyr Gly Phe Ala Ala Thr Ser He Ser 
65 70 75 80 

Gly Gly Asn Glu Ala Ser Trp Cys Cys Gly Cys Tyr Glu Leu Thr Phe 
85 ^ 95 

Thr Ser Gly Pro Val Ala Gly Lys Thr Met Val Val Gin Ser Thr Ser 
100 105 110 

Thr Gly Gly Asp Leu Gly Thr Asn His Phe Asp Leu Ala Met Pro Gly 
115 120 125 

Gly Gly Val Gly He Phe Asp Gly Cys Ser Pro Gin Phe Gly Gly Leu 
130 135 140 

aiiE# 2004-3123108 
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Ala Gly Asp Arg Tyr Gly Gly Val Ser Ser Arg Ser Gin Cys Asp Ser 
145 150 155 160 

Phe Pro Ala Ala Leu Lys Pro Gly Cys Tyr Trp Arg Phe Asp Trp Phe 
165 170 175 

Lys Asn Ala Asp Asn Pro Thr Phe Thr Phe Arg Gin Val Gin Cys Pro 
180 185 190 



Ser Glu Leu Val Ala Arg Thr Gly Cys Arg Arg Asn Asp Asp Gly Asn 
195 200 205 



Phe Pro Val Phe Thr Pro Pro Ser Gly Gly Gin Ser Ser Ser Ser Ser 
210 215 220 



Ser Ser Ser Ser Ala Lys Pro Thr Ser Thr Ser Thr Ser Thr Thr Ser 
225 230 235 240 

Thr Lys Ala Thr Ser Thr Thr Ser Thr Ala Ser Ser Gin Thr Ser Ser 
245 250 255 



Ser Thr Gly Gly Gly Cys Ala Ala Gin Arg Trp Ala Gin Cys Gly Gly 
260 265 270 



He Gly Phe Ser Gly Cys Thr Thr Cys Val Ser Gly Thr Thr Cys Asn 
275 280 285 



Lys Gin Asn Asp Trp Tyr Ser Gin Cys Leu 
290 295 



<210> 5 

<211> 1037 

<212> DNA rvx OIQIT 

<213> Staphylotrichum coccosporum IFO 31817 



: . 8/ 



<220> 
<221> 
<222> 



sig_peptide 
(1)..(63) 
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<223> 
<220> 

<221> exon 
<222> (64).. (333) 
<223> 

<220> 

<221> Intron 
<222> (334).. (419) 
<223> 

<220> 

<221> exon 

<222> (420).. (1037) 

<223> 

<'^^^> ^ u. ^nf^i^nnfrrf tTCFrCffCCCtC 60 



atgcgttcct cccccgtcct ccgcacggcc ctggccgctg ccctccccct ggccgccctc 

ffct gcc gat ggc aag teg acc cgc tac tgg gac tgt tgc aag ccg teg 
^ Sa Sp cfy Lyi Se? Thr Arg Tyr Trp Asp Cys Cys Lys Pro Ser 
1 5 10 A3 

tec teg tgg ccc ggc aag gcc teg gtg aac cag cec gtc ttc gcc tgc 
Cys Se? tS Pro cly Lys Ala Ser Val Asn Gin Pro Val Phe Ala Cys 
20 25 30 

age gee aac ttc cag cgc ate age gac cec aac gtc aag teg ggc tgc 
Ser Ala Asn Phe Gin Arg He Ser Asp Pro Asn Val Lys Ser Gly Cys 
35 40 45 

sac ggc ggc tec gcc tac gcc tgc gcc gac cag acc ccg tgg gcc gtc 
Asp G?y cfy Ser Ala Tyr Ala Cys Ala Asp Gin Thr Pro Trp Ala Val 
50 55 60 

aac gac aac ttc teg tac ggc ttc gcc gee aeg tec ate teg ggc ggc 
Asn Asp Asn Phe Ser Tyr Gly Phe Ala Ala Thr Ser He Ser Gly Gly 
65 70 75 

aac gag gcc teg tgg tgc tgt ggc tgc tac gag tgagtgcttc cccccccccc 
Asn Glu Ala Ser Trp Cys Cys Gly Cys Tyr Glu 
80 85 90 

ccccccccac ccccggttcg gtcccttgcc gtgccttctt catactaacc gcctaccccc 

tccagg ctg acc ttc ace teg ggc cec gtc get ggc aag acc atg gtt 
Uu Thr Phe Thr Ser Gly Pro Val Ala Gly Lys -nir Met Val 
95 100 



108 

156 

204 

252 

300 

353 

413 
461 
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gtc cag tec acc teg aec ggc ggc gac etc ggc acc aae cac ttc gac 
Val Gin Ser Thr Ser Thr Gly Gly Asp Leu Gly Thr Asn His Phe Asp 
105 110 115 

ctg gee atg ecc ggt ggt ggt gtc ggc ate ttc gac ggc tgc teg ccc 
Leu Ala Met Pro Gly Gly Gly Val Gly He Phe Asp Gly Cys Ser Pro 
125 130 135 

cag ttc ggc ggc etc gee ggc gac cge tac ggc ggc gtc teg teg cgc 
Gin Phe Gly Gly Leu Ala Gly Asp Arg Tyr Gly Gly Val Ser Ser Arg 
140 145 150 

age cag tgc gac teg ttc ccc gee gee etc aag ccc ggc tgc tac tgg 
Ser Gin Cys Asp Ser Phe Pro Ala Ala Leu Lys Pro Gly Cys Tyr Trp 
155 160 165 

cgc ttc gac tgg ttc aag aae gee gac aae ccg acc ttc acc ttc cgc 
Arg Phe Asp Trp Phe Lys Asn Ala Asp Asn Pro Thr Phe Thr Phe Arg 
170 175 180 

cag gtc cag tgc ccg teg gag etc gtc gee cgc acc ggc tgc cgc cgc 
Gin Val Gin Cys Pro Ser Glu Leu Val Ala Arg Thr Gly Cys Arg Arg 
185 190 195 200 

aac gae gac ggc aae ttc ccc gtc ttc acc cet ccc teg ggc ggt cag 
Asn Asp Asp Gly Asn Phe Pro Val Phe Thr Pro Pro Ser Gly G y Gin 
205 210 215 

tec tec teg tet tec tec tec age age gee aag ccc acc tec acc tec 
Ser Ser Ser Ser Ser Ser Ser Ser Ser Ala Lys Pro Thr Ser Thr Ser 
220 225 230 

acc teg acc ace tec acc aag get acc tec ace ace teg acc gee tec 
Thr Ser Thr Thr Ser Thr Lys Ala Thr Ser Thr Thr Ser Thr Ala Ser 
235 240 245 

age cag ace teg teg tec acc ggc ggc ggc tgc gee gee cag cgc tgg 
Ser Gin Tin: Ser Ser Ser Thr Gly Gly Gly Cys Ala Ala Gin Arg Trp 
250 255 260 

gcg cag tgc ggc ggc ate ggg ttc teg ggc tgc ace acg tgc gtc age 
Ila Gin Cys Gly Gly He Gly Phe Ser Gly Cys Thr Thr Cys Val Ser 
265 270 275 280 

ggc acc acc tgc aac aag cag aac gac tgg tac teg cag tgc ctt tga 
Glv Thr Thr Cys Asn Lys Gin Asn Asp Trp Tyr Ser Gin Cys Leu 
285 290 295 



509 



557 



605 



653 



701 



749 



797 



845 



893 



941 



989 



1037 



<210> 6 
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<211> 36 
<212> DNA 

<213> Artificial Sequence 

<223> Description of Artificial Sequence: Primer MNC-02 
<400> 6 

gagcgccaga actgtggatc cacttggtga gcaatg 



<210> 7 

<211> 35 

<212> DNA 

<213> Artificial Sequence 

<223> Description of Artificial Sequence: Primer MNC-03 

<400> 7 

tccgccgttc tgagcggatc caggcgtttg gcgcg 



<210> 8 

<211> 36 

<212> DNA 

<213> Artificial Sequence 



<223> Description of Artificial Sequence: Primer MKA-05 
<400> 8 

gccgcccagc a^c^atc cctcaccacc gagagg 



<210> 9 

<211> 36 

<212> DNA 

<213> Artificial Sequence 



<223> Description of Artificial Sequence: Primer MKA-06 
<400> 9 

tgatcgtcga gtcagggatc cagaatttac aggcac 



<210> 10 
<211> 44 
<212> DNA 
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<213> pMI3)01 
<220> 

<221> misc_feature 

<222> (24).. (25) 

<223> non-consecutive bases 



<400> 10 

gagcgccaga actgtggatc cctctgcctg taagcggatc cagg 



44 



<210> 11 

<211> 10 

<212> PRT 

<213> pMKDOl 

<220> 

<221> NON.CONS 

<222> (8).. (9) 
<223> 



<400> 11 



Glu Arg Gin Asn Cys Gly Ser Leu Cys Uu 
1 5 10 



<210> 12 

<211> 53 

<212> DNA 

<213> Artificial Sequence 



<220> 



<223> Description of Artificial Sequence: Primer pMN-Bam 



<400> 12 ^4. 4. 4- 

ggtcaaacaa gtctgtgcgg atcctgggac aagatggcca agttcttcct tac 



53 



<210> 13 

<211> 44 

<212> DNA 

<213> pJDOl 



<220> 

<221> misc_feature 

<222> (24).. (25) 

<223> non-consecutive bases 
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#M2 0 0 3-4 0 9 6 9 2 



^-y: 13/ 



<400> 13 

tgcggatcct gggacaagat ggccccgttc tgagcggatc cagg 



<210> 14 

<211> 4 

<212> PRT 

<213> pJDOl 

<220> 

<221> NON_CONS 

<222> (2).. (3) 
<223> 

<400> 14 

Met Ala Pro Phe 
1 



<210> 15 

<211> 37 

<212> DNA 

<213> Artificial Sequence 

<220> ^, 

<223> Description of Artificial Sequence: Primer NCE4-Ne 

<400> 15 07 
ggggggatcc tgggacaaga tgcgttcctc ccctctc 



<210> 16 

<211> 32 

<212> DNA 

<213> Artificial Sequence 

<220> ^ . „ 

<223> Description of Artificial Sequence: Primer NCE4-Ce 

<400> 16 00 
ggggggatcc ctgcgtttac aggcactgat gg 



<210> 17 

<211> 30 

<212> DNA 

<213> Artificial Sequence 
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<220> „ . 

<223> Description of Artificial Sequence: Primer NCE4-Ns 

<400> 17 3Q 
ccggtgttgg ccggatccgc tgatggcaag 



<210> 18 

<211> 30 

<212> DNA 

<213> Artificial Sequence 

<223> Description of Artificial Sequence: Primer NCE4-Cs 

<400> 18 3Q 



taaggccctc aaggatccct gcgtctacag 



<210> 19 

<211> 7 

<212> PRT 

<213> Humicola insolens MN200-1 

<400> 19 

Ala Asp Gly Lys Ser Thr Arg 
1 5 



<210> 20 

<211> 12 

<212> PRT 

<213> Humicola insolens MN200-1 
<220> 

<221> MOD_RES 

<222> (1).. (1) , , . -J N 

<223> PYRROLIDONE CARBOXYLIC ACID (Pyroglutamic acid ; 



<220> 

<221> MUTAGEN 

<222> (1)..(5) 
<223> 

<400> 20 

Gin Asn Cys Gly Ser Ala Asp Gly Lys Ser Thr Arg 

miE# 2004-3123108 



1 



5 



#M 200 3 -409692 
10 
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<210> 21 

<211> 36 

<212> DNA 

<213> Artificial Sequence 

<220> „ . ^ C4- 

<223> Description of Artificial Sequence: Primer CBn-btu 

<400> 21 

gatacatgat gcgcaggcct tagtcgacta gaatgc 



<210> 22 

<211> 36 

<212> DNA 

<213> Artificial Sequence 

<220> „ . rr> vu 

<223> Description of Artificial Sequence: Primer CBc-Xho 

<400> 22 

gatcctcaag cttttgctcg agtaccttac aagcac 



<210> 23 

<211> 35 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer CBl-SmSph 

<400> 23 

ggagggtgca tgccgactga gcccgggcag tagcc 



<210> 24 

<211> 23 

<212> DNA 

<213> Artificial Sequence 

<220> „ . ^nn D 

<223> Description of Artificial Sequence: Primer CBl-Bam 



<400> 24 

gccgggagag gatccagtgg agg 



36 



36 



35 



23 
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<210> 25 

<211> 30 

<212> DMA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer CBl-Pst 

<400> 25 

gctcgagtac cttactgcag gcactgagag 



<210> 26 

<211> 66 

<212> DNA 

<213> PCB1-M2 

<400> 26 

ctagtcgact aaggcctgcg catcatgtat caaaagttgg ccctcatctc ggccttcttg bu 

4. 4- 66 

gctact 



<210> 27 

<211> 14 

<212> PRT 

<213> pCBl-M2 

<400> 27 

Met Tyr Gin Lys Leu Ala Leu He Ser Ala Phe Leu Ala Thr 
1 5 10 



<210> 28 

<211> 61 

<212> u!^ 

<213> pCBl-M2 

<220> 

<221> misc_feature 

<222> (24) . . (25) 

<223> non-consecutive bases 



<400> 28 cA 
gcccgggctc agtcggcatg cacccagtgc ctgcagtaag gtactcgagc aaaagcttga 60 

g 

ffiiE#2 004-3123108 



#M 2003-40 9692 



: 17/ 



<210> 29 

<211> 12 

<212> PRT 

<213> pCBl-M2 



<220> 

<221> NON_CONS 

<222> (8) . . (9) 
<223> 

<400> 29 

Ala Arg Ala Gin Ser Ala Cys Thr Gin Cys Leu Gin 
1 5 10 



<210> 30 

<211> 37 

<212> DNA 

<213> Artificial Sequence 



^223^ Description of Artificial Sequence: Primer STCEl-TNERV 
<400> 30 

ggggatatcg cgcatcatgc gttcctcccc cgtcctc 



<210> 31 

<211> 33 

<212> DNA 

<213> Artificial Sequence 

<223> Description of Artificial Sequence: Primer STCE1-TCET22I 

<400> 31 „ 
gggatgcatt taaaggcact gcgagtacca gtc 



<210> 32 

<211> 30 

<212> DNA 

<213> Artificial Sequence 

J223> Description of Artificial Sequence: Primer STCEl-TmNSph 
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<400> 32 3Q 
ggggcatgcg atggcaagtc gacccgctac 



<210> 33 

<211> 7 

<212> PRT 

<213> Staphylotrichum coccosporum IFO 31817 

<400> 33 

Ala Asp Gly Lys Ser Thr Arg 
1 5 



<210> 34 

<211> 10 

<212> PRT 

<213> Staphylotrichum coccosporum IFO 31817 

<220> 

<221> MOD_RES 

<222> (1)..(1) , , . . 

<223> PYRROLIDONE CARBOXYLIC ACID (Pyroglutamic acid ) 



<220> 

<221> MUTAGEN 

<222> (1)..(4) 
<223> 

<400> 34 

Gin Ser Ala Cys Asp Gly Lys Ser Thr Arg 

1 5 10 
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